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Image registration has long been a vital tool in medical imag-
ing, and nuclear cardiology is no exception. Frequently, more
than one imaging procedure is used during evaluation of pa-
tients for cardiac disease. Coronary angiography is the gold
standard for diagnosis of coronary artery stenosis; magnetic
resonance imaging (MRI) is performed to determine gross
anatomy and function, and single-photon emission computed
tomography (SPECT) or positron emission computed tomog-
raphy (PET) is used to evaluate myocardial perfusion. More
recently coronary multislice CT has been added to the armen-
tarium providing the opportunity for noninvasive coronary
angiography and detection of coronary artery calciﬁcation.
Knowing the coronary anatomy is not enough to decide the
culprit lesion in the treatment of ischaemic heart disease.
Knowledge of the physiology of the coronary artery disease
by functional studies like PET and SPECT is crucial. Both
anatomical and functional data are equally important. There
is no doubt that the combination of the two modalities allow
better decision making and an improved ﬁnal outcome for
the patient.
Comparison of biplane angiography with myocardial perfu-
sion SPECT and PET images has been a routine practice in
reading rooms and cardiology ofﬁces since the introduction
of the techniques. Countless conferences have been held where
physicians debate how the ﬁndings of these two modalities re-
late to each other in individual patients.E-mail address: ah_aaty@hotmail.com
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registration occurred in the minds of physicians as they look
at two separate images. In order to solve this problem inte-
grated scanners have developed
2. Hardware solutions: hybrid scanners
The clinical introduction of PET/CT systems has helped propel
PET into the forefront of radiology, and PET/CT systems
dominate the PET market. SPECT/CT has been slower to
catch on, but as more systems enter into use, new applications
are being identiﬁed and the demand will increase. The value of
SPECT/CT has been reported for a number of general SPECT
applications.
Others, however, have noted that adding CT to SPECT in-
creases the complexity of the procedure and radiation dose to
the patient and should be avoided when it does not provide
additional information.
3. PET/CT
In an integrated PET/CT scanner, PET and CT scans can be
acquired sequentially with a single imaging table that shifts
the patient between the two devices.
The strength of combined PET–CT is that it reveals in a
single setting the degree and location of stenoses and their
physiological signiﬁcance, as well as the plaque burden and
its composition. Thus it provides unique information that
may improve noninvasive diagnoses of CAD and the predic-
tion of cardiovascular risk (Iskandrian and Garcia, 2008).
Even when hybrid scanners are used to image both myocar-
dial perfusion and cardiac anatomy, integration of the infor-
mation still must be performed mentally. For example, basic
perfusion and CTA analysis displays, as shown in the work
by Rispler et al. are generally available with all hybrid scan-
ners. Integrated displays, that show coronary arteries superim-
posed on 2D or 3D representations of cardiac PET or SPECT,
or myocardial perfusion/metabolism derived from PET or
258 A.A. AatySPECT mapped as color on CT volumetric displays, require
more precise registration than can be had from the sequential
images of hybrid scanners. Software methods are necessary for
truly quantitative fusion of cardiac nuclear medicine with
other modalities (Rispler et al., 2007).
4. Software solutions: fusion of multimodality cardiac imagery
Recently fusion of the multimodality cardiac images by soft-
ware solutions are being developed. Fused images can improve
anatomical localization, interpretation, and comprehension, as
well as enhance conﬁdence in observations.
There is some preliminary work showing how clinical fu-
sion of SPECT and MRI might work but it does not address
whether explicit alignment of these modalities aids diagnosis
compared to the mental integration that is typically performed
by the clinician.
Fusion of myocardial perfusion images and angiography is
the ideal. In current clinical practice the cardiologist subjec-
tively performs the integration of anatomical and physiological
information from angiograms and SPECT perfusion images.
Frequently, the two image sets are viewed independently and
most often in 2D. The physician mentally combines informa-
tion about coronary artery blockages from the angiograms
with that of cardiac perfusion SPECT.
One method from Emory University creates a patient-spe-
ciﬁc coronary arterial tree from a 3D geometric reconstruction
performed on simultaneously acquired, digital, biplane angio-
graphic projections or from two single plane projections ac-
quired at different angles (Peifer et al., 1990). A recentpublication has described clinical validations of this technique
(Faber et al., 2004).
5. Conclusion
Cardiac imaging integration in 2009 and beyond holds major
promise for better coronary artery disease noninvasive deci-
sion making and prognostication. Hybrid PET/CT and
SPECT/CT scanners have enabled the acquisition of scans
nearly aligned in both space and time; however, for quantita-
tive integration of the image information, software fusion is
still required. Technical and clinical studies describing and
analyzing such fused cardiac images show promise for improv-
ing anatomical localization and ultimately diagnostic ability.
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